SUMMARY Although it is a common congenital cardiac lesion, secundum atrial septal defect (ASD) rarely presents in infancy. Its natural history in the first two decades of life is generally benign. Reports of symptomatic ASD in early childhood1-3 stress the place of conservative management, and recommend that the operation should be deferred until school age.4 Few accounts of the indications for surgery in infancy exist. We present our experience of 6 patients who failed to respond adequately to conservative treatment and required operation for intractable heart failure due to isolated secundum ASD in the first year of life. As their presentation and physical signs were not typical of ASD seen in later childhood, they presented problems both of diagnosis and management.
Methods
Between 1965 and 1979 cardiac catheterisation was undertaken in 7 symptomatic infants in whom the diagnosis proved to be isolated secundum atrial septal defect (ASD). Six of them required closure of the defect in the first year of life. Records of these 6 patients were analysed for details of history, physical signs, electrocardiogram (ECG), chest x-ray film, cardiac catheterisation data, and operative findings. Survivors have been followed up for between 1 and 12 years.
Any patient with an ostium primum defect, mitral valve lesion, or other left-to-right shunt at the time of bypass surgery is excluded from the study.
Results
Details of the 5 girls and 1 boy are shown in Table 1 .
The age at initial presentation ranged from 6 days to 6 months. When first seen 3 patients were in severe congestive failure, 4 had evidence of failure to thrive, and 1 presented with a respiratory infection. By the time of surgery, all were in uncontrolled cardiac failure despite treatment with digoxin and diuretics, and all were below the 3rd centile for height and weight. Although such features constituted the indications for surgery in 5 of the 6 patients, operation was undertaken as an emergency for 1 patient who required preoperative mechanical ventilation. Although presenting at age 6 months, a seventh infant did not come to surgery until one year later and is therefore excluded from the study.
The physical signs and the investigations performed before cardiac catheterisation are shown in Table 2 . All patients had some evidence of cardiac failure and one was cyanosed. All had ejection systolic murmurs at the left sternal edge and 4 had mid-diastolic murmurs, although these were not always interpreted as tricuspid flow murmurs. The first heart sound was normal in all 6 patients, with a widely split second heart sound in two. 
Postoperative course
One patient (Case 3), the earliest in the series, died at operation. This child had required mechanical ventilation preoperatively and the procedure had been undertaken as an emergency. Another patient (Case 6) required inotropic support for the discontinuation of bypass; she remained hypoxic and hypotensive and died 24 hours postoperatively in a low cardiac output state. Necropsy showed gross and histological changes of pulmonary vascular disease. One patient (Case 1) had a difficult early postoperative course with two cardiac arrests in the first 48 hours and her recovery was protracted. Now, 12 years later, she still has ECG evidence of right ventricular hypertrophy. The remaining 3 patients had uneventful postoperative courses. The 4 surviving patients have been followed up for between 1 and 12 years and all remain asymptomatic on no cardiac medication. Although each is below the 10th centile for weight, none has been recatheterised postoperatively. Discussion ASD is often detected incidentally in asymptomatic children. The typical ausculatory complex of a pulmonary ejection murmur, tricuspid diastolic flow murmur, and fixed split second heart sound is accompanied by ECG changes of right ventricular hypertrophy and an rsR prime pattern in the right ventricular leads. There is cardiac enlargement, prominence of the pulmonary artery, and pulmonary plethora. So characteristic is this clinical picture that it is often possible to refer a patient with a large defect for surgery without prior cardiac catheterisation. Operation is electively carried out in the year before the child starts school because of the risk of developing pulmonary vascular disease, atrial arrhythmias, heart failure, and death in middle age.
The children under 1 year of age presented here differ from the 'typical' group in many respects. All were severely symptomatic, all were in uncontrolled congestive cardiac failure, all had failure to thrive at the time of surgery. None had the typical ausculatory complex which might have aided diagnosis before catheterisation and onlyone had an rsR prime pattern on the ECG. Four patients had pulmonary artery pressures at greater than two-thirds of systemic levels, a degree of pulmonary hypertension rarely found in the asymptomatic older child. It is indeed possible that in these symptomatic infants the pulmonary vascular obstructive disease is the primary abnormality, the ASD being an incidental, although exacerbating finding. Hunt atrial septal defect in infancy. 
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